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FIGURE 1 



11 



CONSIDER A SIGNAL EPOCH S(t) 
IN A LIMITED TIME INTERVAL 
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THE TIME SCALE OF THE EPOCH S(t) \s 
NORMALIZED BY SHIFTING AND SCALING 
THE TIME INTERVAL UNDER CONSIDERATION 
INTO A NEW VARIABLE * IN 
AN INTERVAL -1 < x < 1 TO TRANSFORM 
THE SIGNAL EPOCH UNDER 
CONSIDERATION INTO S(*). 
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THE SIGNAL EPOCH S(x) \s DESCRIBED IN TERMS OF A 
SET OF ORTHOGONAL POLYNOMIALS Qn(X) t WHEREIN A 
FIRST INITIAL POLYNOMIAL QoW HAS A CONSTANT VALUE, 

A SECOND INITIAL POLYNOMIAL QiM HAS A CONSTANT 
"* SLOPE, AND THE POLYNOMIALS ARE ORTHOGONAL, i.e.: 



+1 

jQm(x) Qn(x) f(x) dX = 
-1 



0 for m*n 
Kn*0 for m=n 



WHERE f(x) IS A FUNCTION OF x AND K n \s A CONSTANT 
DEPENDING ONLY ON THE ORDER n 
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FIGURE 2 
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IDENTIFYING THE PARTICULAR 
ORDERS OF THE POLYNOMIALS 
ASSOCIATED WITH THE 
UNWANTED SIGNAL COMPONENTS 



USING THE COEFFICIENTS 
C n (EQUATION (5)) TO MODEL 

THE UNWANTED SIGNAL 
COMPONENTS AS A SUM OF 
WEIGHTED POLYNOMIALS 
(EQUATION (4)) 



REMOVING THE MODEL 
OF THE UNWANTED SIGNAL 
COMPONENTS FROM THE INPUT, 
CONTAMINATED SIGNAL 
TO OBTAIN THE 
FILTERED SIGNAL 
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FIGURE 4 




IDENTIFYING THE PARTICULAR 
ORDERS OF THE POLYNOMIALS 
ASSOCIATED WITH THE WANTED 
SIGNAL COMPONENTS 



MODELING THE WANTED SIGNAL 




COMPONENTS AS A SUM OF 
POLYNOMIALS (EQUATION 4) 
WEIGHTED BY MEANS OF THE 



COEFFICIENTS C n 




OUTPUTTING THE ESTIMATE 

FORMED BY THE SUM OF 
WEIGHTED POLYNOMIALS AS 
THE FILTERED SIGNAL, 
SUBSTANTIALLY FREE FROM THE 
UNWANTED SIGNAL COMPONENTS 
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FIGURE 5 




USING THE COEFFICIENTS C n 
AS ESTIMATES OF THE 
SIGNAL STRENGTH 



t 

ADDING THE SET OF COEFFICIENTS C n TO 
PROVIDE AN ESTIMATE OF THE SIGNAL 
STRENGTH, FOR EXAMPLE BY SUMMING 
THE COEFFICIENTS C n ON A SQUARE LAW 
BASIS TO GIVE AN ESTIMATE OF THE 
SIGNAL POWER, SUCH AS BY SUMMING 
THE SQUARED COEFFICIENTS C n 
\ WEIGHTED BY AN APPROPRIATE 
FUNCTION OF THE ORDER n 
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DEFINING OVERLAPPING 
WINDOWS, FOR EXAMPLE 
50% OVERLAPPING 
WINDOWS 



v. 



FILTERING THE 
SIGNAL IN THE 
OVERLAPPING WINDOWS 



CONDUCTING A WEIGHTING TO SUPPRESS THE 

SIGNAL AT THE OPPOSITE ENDS OF EACH 
WINDOW AND EMPHASIZE THE SIGNAL IN THE 
CENTRAL PART OF THE SAME WINDOWS, BY 

MEANS OF RESPECTIVE EDGE EFFECT 
SUPPRESSING FUNCTIONS CONSTRUCTED IN 
SUCH A WAY THAT THE SUM OF THE FUNCTIONS 
FROM THE DIFFERENT 50% OVERLAPPING 
WINDOWS IS EQUAL TO UNITY 



SUMMING THE OVERLAPPING FILTERED AND 
WEIGHTED SIGNAL PARTS IN THE VARIOUS 

OVERLAPPING WINDOWS TO GIVE THE 
OUTPUT, FILTERED SIGNAL FREE FROM THE 
DISTURBANCES. 
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FIGURE 7 
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FIGURE 8 



Title: Signal Filtering Using Orthogonal Polynomials and 
Removal of Edge Effects 
Inventor: Lindstrom 

Express Mail Mailing Label No. EL988705660US 
Atty Docket No. BKP-O08 
Atty: TATurano/SKWitonsky 
Sheet 9 of 12 





92 



FIGURE 9 
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FIGURE 11 
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FIGURE 12 



